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ABSTRACT: In this study alginate was extracted for the first time from few species of 
Phaeophycota (Cystoseira indica, Padina tetrastromatica and Jolyna laminarioides) 
whereas Spatoglossum variabile and Sargassum tenerrimum, has been reported earlier 
from Karachi coast. Chemical bonding of extracted alginate was examined by using FTIR 
spectroscopy. Furthermore in pre-extraction step seaweeds were treated with diluted 
sulfuric acid solution for two different time intervals, all the selected alginophytes 
showed increased yield of alginate at 12 hrs treatment as compare to 5 hrs treatment. 
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INTRODUCTION 
 
Stanford (1881) was the first who reported brown seaweeds as main source of 
alginate. Further research confirmed the alginate as biopolymer which consists of β,    D-
mannuronate and α-L-guluronate residues (Jayasankar, 1993). Alginate is economically 
important as emulsifying, stabilizing and thickening agent for pharmaceutical and 
cosmeceutical industries (Sabra and Deckwer, 2005; Brownlee et al., 2012). In global 
market China, Japan and Chile has become leading producers of alginate (Hernandez et 
al., 2013). 
Karachi coast showed luxuriant growth of seaweeds (Rizvi and Shameel, 2001). 
Since their discovery from Karachi coast (Anand, 1940), seaweeds have been reported for 
their novel phytochemicals, biomass, and bioassay potential (Nizamuddin, 1964; 
Saifullah, 1973; Shaikh and Shameel, 1995 and 1999 and Abbas and Shameel, 2008). In 
new Millennium, research work on seaweeds has taken a new turn, scientist introduced 
commercial potential of seaweeds (Rizvi and Valeem, 2012 and Tabassum, 2016). 
Phycocolloidal substances are important economically (Gavino and Torono, 1999). It has 
been reported that brown seaweeds annually produced at Karachi coast can fulfill 25 % 
yield of alginate imported by industry (Javed et al., 2015). Mahmood and Siddique 
(2010) extracted sodium alginate from Sargassum tenerrimum with 2-1 electrolyte effect 
and also described FTIR spectra for extracted alginate. Khan and Qari (2012) also 
worked on isolation of alginate from Spatoglossum variabile and Stoechospermum 
marginatum with variation in biomass. Zahid et al., (2017) concluded that alginate can be 
an alternative for waste water treatment. 
Present study is the continuation of previous work, some more brown seaweeds 
(Cystoseira indica, Padina tetrastromatica and Jolyna laminarioides) from Karachi coast 
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LSD0.05: Variety= 1.299; Time= 0.822 
= 5 hours = 12 hours   
were evaluated for the first time for extraction of alginate. Moreover, chemical bonding 
of extracted alginate was also described by FTIR spectroscopy. 
 
MATERIALS AND METHOD 
 
Collection of seaweeds: 
Seaweeds were collected during low tide from Bulleji coast Karachi during the year 
2015-17. They were brought to the laboratory and rinsed with water several times until 
all the dust particles and impurities were removed from the material. Seaweeds were 
blotted and allowed to dry at room temperature and stored in polythene bags.  
Extraction of alginate: 
Alginate was extracted by following the method of Vauchel et al., (2008) with some 
alterations. Seaweeds were treated with diluted sulphuric acid solution for two different 
time intervals, 5 hrs treatment and 12 hrs treatment. After acid treatment seaweeds were 
washed with distilled water to remove access acid. Then seaweeds material were kept 
into 4 % Na2Co3 solution, after 24 hours solution was filtered and alginic acid was 
precipitated with slow addition of diluted acid. This precipitate was washed with distilled 
water, and allowed to dry. 
Fourier transform infrared spectroscopy of alginic acid and agar: 
2 gm powder of extracted alginate was mixed with potassium bromide to prepare a 
solid disc to measure FT-IR spectra from 4000-500 cm
-1
 range in transmission mode with 
2 cm
-1
 resolution over 10 scans by using spectrometer (Shimadzu FT-IR-8900). 
Statistical analysis: 
Results of data were analyzed by two way ANOVA, lowest significant difference 
(LSD) was evaluated at p <0.001 for yield of alginate, Duncan’s multiple range test was 
employed to compare treatment as means by using ‘Statistica’ software. 
 
RESULTS AND DISCUSSION 
Fig. 1. Extraction of alginate by brown seaweeds at different time intervals. Where, 1 = 
Jolyna laminarioides; 2 = Padina tetrastromatica; 3 = Cystoseira indica; 4 = 
Sargassum tenerrimum and 5 = Spatoglossum variabile. 
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Results showed that Sargassum tenerrimum showed significant higher yield of 
alginic acid followed by Jolyna laminarioides > Cystoseira indica > Padina 
tetrastromatica > Spatoglossum variabile (Fig. 1). Previously it was reported that 
viscosity of sodium alginate increased when seaweeds were treated with hydrochloric 
acid (Durairaj et al., 1978), and also increased the extraction yield and physical 
appearance of alginate (Jayasankar, 1993). Vasuki et al., (2015) observed an increased in 
yield of alginate by increasing the soaking time interval, similar results are found in our 
study, all the brown seaweeds showed significant increase in alginate yield at 12 hrs 
treatment as compare to 5 hrs treatment. 
Fig. 2a.FT-IR spectra of sodium alginate from Jolyna laminarioides. 
 
 
Fig. 2b. FT-IR spectra of sodium alginate from Sargassum tenerrimum. 
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FT-IR spectroscopy of alginate: 
FT-IR spectrum of sodium alginate extracted from Jolyna laminarioides (Fig. 2a) 
represented the vibrational peaks at 3671.7 cm
-1
, 3419.8 cm
-1
, 2931.4 cm
-1
 and 
Sargassum tenerrimum (Fig. 2b) presented  band at 3566.5 cm
-1
, 3380.0 cm
-1
, 2928.9 cm
-
1
 which contributed to O-H and C-H bond stretching respectively. Vibrational band at 
1600 cm
-1
 (Figs.2a and 2b) was attributed to carboxylate O-C-O asymmetric stretching 
vibrations, which confirm the high uronic content of product. Similar results for FTIR of 
extracted alginates has been reported previously (Vasukiet al., 2015; Mahmood and 
Siddique, 2010). 
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